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(57) Abstract: An exposure apparatus capable of excellent measurement to perform accurate exposure processing even if a liquid 



OS 



immersion method is applied to a twin- stage-type exposure device. The exposure apparatus (EX) has two substrate stages (PSTl, 
PST2) capable of moving while holding a substrate (P), an exposure station (STE) for exposing the substrate (P) through a projection 
Qg) optical system (PL) and liquid (LQ) with the substrate (P) held by one of the substrate stages(PSTl), and a measurement station 
^5 (STA) for measuring the other substrate stage (PST2) or the substrate (P) held by the other substrate stage (PST2). The measurement 
1^ by the measurement station (STA) is made with the liquid (LQ) placed on the substrate stage (PST2) or on the substrate (P). 
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m^mmfA^) tit.mtmcxh^o ^fc. mm:^T-i^psT±(Dmupmm(xi^ 

±<Dmmpmm (xit±m6i) tmi^mmm83At(Dmm^mtmu^mnhtix 

[0043] itl.t-J:«9. $IJ|iPSgCONT(*. v^3^STE^^*5V^-C?^^^$tl.5^g?l^ 
*^AR2t. ffS!|;?^7"— ^/3^STA^^:^3V^T?^^^$tb6?Sm^^^AR2' ^^}5{^|^C 

^^P(X(*^^;^^— v^PST) icmtirtlt. tfmy^T—iy'3>STAiC^\^^Xmi^ 
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[0044] /^*5, ^mmnmi^^\^ ^Tf* . ^^m83i-immr=7^?i>h^82(D—^^m^ 
myt^mpi^(Dyt^m^ mi^mmm2A) tmm(Dm^mmm^mu tf so^^v^- 

-y3>'STAXn^)^^tl^m^^Ui^AR2' >-3^STE-e?l^J?g$tt§IS 

mmi^AR2mm\:^^mKm^^ti^xoKir^h(Dxh<^x. m—mm^i\'omir 

mmT94?^l^h^82(D^^m(D—^tl.Xm\^^^^tX\ ?g?t^l^AR2' 

fc'^mxT'74?^>'h(Dfcf^(D$mmrD^tmx^^o 

[0045] /^:}o. y4:y:^'T—i^mm^mm(^Mci^&0^£mm'i. #^^10-16309 

9^^m. wm^io-2i4783-^^mRi^^tihicMft^ir^^mi^n6, 400, 441 

#^2000-505958-^<i^#^r^^*X(c:^J^;i-6^H#fF5, 969, 441-^^ 

t>^3i^ffl#f^6, 262, 796^^cta4fe$tLTv^§o :*:BiiimiS-e^iSLfcfi^ia (Xf* 

[0046] |1|3{*^;K^^— i^PST(PSTl, PST2)^±ij^^hn.fc^WMXh^o m3K^ 

V ^T. ^^mn^M'^(Dmm^'T—i^psT(Dm^z.mw:^^2^(DmM^^W}M557!)^^ 
o^5iag$:^^•rv^6o S2p§PW3oo(;i{*. mmT94?^i^h^82KX'o^m^ti^mm 
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[0048] ^/c. mmT'74?i>hm2i~i. mmp±i^^)3^^tifcT'74?^>h'^—^ih^mir 
T94?i:yh-r--^mmwc(7)iya^yhmmsi--s24KMft^i^xmmp±Kmm:wtiirh 

[0049] S^K^^'T"— v?PST_h<7)9~^>. t^alJffl-fe>'i^i! 

b-C'^!jx.}^#MBS57-117238-^<2^#:S:t/itbt-^J^^-r^3i^lS#ff4, 465, 368 

^-Km^^thx^ ^^x^fj:m&j>^'7±>-^4oomm^tix\ ^-So m&j>>'7±>'^40 
oi'i^mu^^^(D±m4oi^m^x\^^^o ±U4oi(D±m4oiAmmt^isMt 
f^ox^y). mm:^T—i^psTK^w^thfcmmpmm. Rxj^mm:^T—i^psT(D 

m^^n^m^^mmL.x^mmm(D—^tir^o 

[0050] ^fc. ^m;=^7^-^^PST_h<D5^^ S;KP(^^#J(^0f^limi-f*. $Ymm±>-^t 

L-C^Jx.f^#^2002-14005^<2^#^U?itVl;i>l^fJ^?-r^>|^a<^#2002/00413 

77-^f;i^^$;h.Tv >S J:5^c&^r^#tf ^l'J■fe^i^500;as^^t^;^^Tv ^F^#tf M 

PST(Z)_hB61^{5}^|^Ci^$(B— ) lC^(tbtLTV>a„ _h;K501O_hB501A{;i(* 

&.m-i^nj>.fj:t^<Dm^\^unxm.t>tixi^^o ^mmmmxm'^L-fc.mMm (x 
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[0051] ^fc. ^H^-Cfife^/O^^ ^m:^7"— v?PST_h(^«. '0rtjx.f5#^5pi 1-16816-^ 

^m^xn^n^mi^m^x. ±m^<:^m^^iir^m^^mmvx^mmm(7)— 

[0053] _h^Lfc»^^mEXMV>T-^;:^^M(D^-?i5^— ^^S^Pt;ig3fe-r^#]lg 

[0054] ^-f . m%^Mm(DW^Ptmm:^'r—lyBi^STAKm.X-^fh^o %Ym:^'r—l^B 
>'STAfC(*||2SI^^^— v^PST2^5|Bg§;^^-C:^3«9. f|jlJ^^®CONT{*, 

v'PST2{c:igA(n— K)i-ao «A$tl.fc^P{*. ^2*;K;^7"— v?PST2_h(D* 

A-e(Df+SiJ^a^^^(^MP^Ift#b/c^ 1 v?PSTl ;6Siag$tl'-CV 

[0055] l^=^vY'^MX(DZiim(0^\^ {t^m^^T—^^B^) ] 

©CONTti. tf-S!I:^7^— v'3^STA(Z)02|g#:#k|&a«3O^t/^2?g#:lHllDia« 

^w^:^'T—i:^psT±.(Dmmumooh%^nm^t(DmKmm^Q^wM\^xm 
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0 0 

[0057] ^J^aSgCONTf*. nYW\:^'T—iya>STAlC^\ ^2S^;?^7"— v^P 

ST2fC'C^i^$tLTV>§K«P^3fe#W83^^>y-[^$-fr. ^2|gf*:#tma«30^t>^ 

[0058] mK-lSmmmmCONm. XY^#tf-56<Dt±l;^^^c:^i5^Loo^2^;K;^-7^— 
PST2(DXY;^7"— v?53^#lf]L. S;KP^®<^®f^ (XY^FSP^) \Ci3i1r^mWcU 

PST2(DXYy^T—i^53^^W3^'^^^s Z^/Vh:^T—Z^52^mWii\^X^(DZ^/l-h 
:^T—i^52(DiiLm {Zjj \ti](DiiLW:) . ^#(^#4 0 X. 0 Y) ^PSbT. S^P^B 

<^«.'^cDz{5Lgft^^;^mi-So y^—:^:^'\^^v>'^^mmoKx^iiLmmm 
^m'^^i^mmp m2mm:^'T—i^psT2) (Dx.Y^m\HX(D^m^M}t^^^xm 

(Dmtim. ^UP±(D^X(Diy3-yhm^SlS24m^n^X^1iCVX-hX\^V. 
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[0059] rr-e. ^j^^gcoNT}*. mm.pmm<7)mwc<Dm.m.^<DiiLmmn^y:t—:»y^- 
numz tmmpmmt<D^mmm^mmir^^t^^x^^o mmirfhi-£^ z^#tf- 

0 

58 KXoxm.^^fh^mm^ ^x<Dmmpmm<D^mmm^mm^ti^o 
[0060] m^. mmmmcoNTit. _hiE^mb/c^»*®(D^#:<D;^m.-^<^^eft# 

mz ) ^mmti.fcmmpmm(D7&u^m^Mibfc^tiz.fj:^ {::^'r^y^sA3)o 

0 

[0061] ['?3^5/b)|^^-eCDXY>6LM<D^ttl (tf^BU^^T^— v^a^^) ] 

KiiLm^ib^ti^x^Kmm^^T—i^psT^^mir^o M^i^ma-i, ^u^^^^con 

:^T—i^psT^^mir^o -eu-c. M^^McoNTf*. m2mw^m^mm30Rxfm 

2mw^\BiiiRmm40Kx^xmi^hQ(Dm'i^Rxf\^u^n^ \ mmm3oo±\z.m 

§o *+^T^^^^^h^82^S^2ptPMPFM^f+aiJbTV >?PST(Z) 
^gfiXY^^tf56^Cj;o-Ct^S!J$tbTV^:5o bfc;6SoT. $lJ^^gCONT(i, XY 

[0062] ^tC. $lJ^^gCONT}i. f+PJ^^-^>3^-STA(D^2|S#:#^l^a«30^t^^^2 

mi^mumm4o^moxmi^i^Q(Dm'^Rxfmu^n^ \ mu^^t"— v^h^sta 
^;lia©$ttTv^6S;KP-hx«^;^^— i^psT_htc?K^LQ^iagbT?s?l^i^ 

AR2'^?l^^i-6o ^L-X. mmmmCONm. S^^^^'T^— v?PST^XY;^fB]f;i# 
^»Jb(Z)«m<^v^35/h|S^Sl-S24t^#^LT^{tbtbf:i«(^T^-r^ 
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w-mmm83AKmM\^xm.mmT94?^>h^82i-i^^m83(Dmw-mMm8 

^82mT94?^l^h-^--^l^$YM\l^XV^^t^(Dm^:^T--i^PST(D^mi'i.XY=FW^ 

<>xm'M^ri^&m^\^x(D^T94^>^h-^—^i(D^mmn^Mib^^t^^x^^ 

(;?^7^5':/SA5)o 

[0063] -ifcmRTy-f ^>Vm82l^. XY=f^nY56iC^^xm'M^tl^mm^^i^^mM 

ti^x^m^ti^o 

[0065] rr-e. ;^SI»STi*. '0SJx.^^#P|Bg61-44429-i-<i^#^;lPS^$tl.TV^6J;5Jfc 

.^iy3iyhmmKum\^fcT94?i>h'^—^i^mmr94?^>hm2^m<^xmm 
m'oKm^x. ±m^Am^^n^m^^mmvx:^mmm(D—^\itir^o ^ce*5, m 
[0066] mmmmcoNTit^ r^-f^^h-^— ^5'l(D^gft#co^m5^m^-*^v^T. 

X<^XMisb^ (^7^5/:7''SA6) o 
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[0067] EGA;^^-efi. ±mBGAiy3^yhmi^i^H'^\^fcT94?^>h'^—^l(D^m\n^( 

[0068] r^-e. ff-Sd;^^— V3>'STA(DS;KT^^p<>-b5^82<D^m® 

nhfhX\^^o ^bT. |^S^:^AR2' Clf^. S;KT7-r^^^5^82c7);^t±i3fe^^ 7;^- 

sA5t^my\^xn^^t^^x^^o ^tiKx^. $Ym^mmm^Mmir^::.t^^x^^ 

o 

[0069] 7fe*D. mwc(DT94?i>h'^—^i<D^mmn<Dmm (y^Tiy':fsA5) ^notc^. m 
mp<Dmmn<Di^ini:^'r^y:fsA2)^noxh^\^\ mmp(Dmmn(Dm 

mtTy4p^>h'^—^l(Di^Lm\nn(D^tiit^^Kizn<^XhX\\ -^—^ 
(DXYi\LW:<^^tii(^Tiy:fSA4. SA5)^fTo/c#, ZliScO^^m (^7^5':7°SA1, S 
A2)^ffoT^>J:v\ irtj:t>'h. ±i&\^ti^:^'T^yy'(Dm^i'iii:Mi^m^nmxh^ 

o 

[0070] -^LT. y^Tryy"SA4XfYmi^ti^W-^—^PFM(Di±min^t. :^Tyy°SA5XnY 
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[0071] _h^bfc j;5^cetf S"J:^7"— v'3>'STA-e(Dtfa"J^a (;^7"5/:rsAi— SA6) ?rJ|l-x. 

^MCONTf*. m2?g#:IlIM«40^^o-C. S^P^^m;^7^-i^PST_h(D?g 
PST1{*, t\W\:^'T-~iyB>STA\Z.^m-^fl^o g^fe^^^v^a^STEt^So 

V ^Tf* . tfS'J^^T^— v/3^STA-e(Z)||2S^;^7"— v?PST2t;i^i-^tf S'J^a^M 

■?rb-C. ft^^a^l^^fc^^P^i^^^bfcHlS^:?^^— v?PSTldSff^!|;^^— 
v'3VSTAtC#lj]$tt§o ti-iiy;^7"— iX3>-STA(;i#tl]Lfc^l^;K^7^— v^PSTl 
_h<D^^P««^t±l(T^^n-K)§tv^o -^bT. fffc^ce»3fe^ai$ttS-<#^mP^s 
tfaO;^^— ->3^^STA(D^l«;K;^7^-i^PSTl \zMX (n-K) _h^Ufctf so 

— tfiai;^7"~v'3>'STA}6^bm3fe;^^— v'3>'STE(c:#ft$tLfc||2^;^^ 
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[0073] i-Z^t)-^. $IJ^ig®CONT(*, N'^^MiKD-x'— ^MFMi!(D^iz:gM 

[0075] -^UT. _h|B^;KT^^p<:/h^82^^oTtfPJbfc^2p-^— :^PFM^K;KP-b(^ 
tfS«bfc^;^iJ^M(D/-^i?^— ^(D#(DS^{igi:S2p^— i5^MFMi:(D'f4©|@#<Dff 

FMt(DiiLmm^(Dmntic&-^^^x. mmmmcoNm. s^KPJK^v-a^/h®^ 

S 1 -S24^Sf^3fe'^5^PLSLm-^^LQ^^^^bfc•^;^^M(Z)/-?^5'— 

[0076] ['>ai5'h)[^BT'(DZ^M(D^tii m^^T—i^s^') ] 

^fc. ^J^^^ftCONTf*. l^j^3fe^5^PL(D3fe^*^^2^^^P^«r^fp]t- §J;5^- 
S«^^--v?PST^#1^3Lfcm.Ml^S#:#^M«10^^^^|gl^S#:[HIM«20^:I 

^y^'i^^^m^TO^^oT. :^2^;K^7"^v?PST2_h(DS;KP^fi<^10(D^tt±l 
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[0077] mc. mmmncoNTi-i. mupmm<7:>^m.^<DiiLnmm^:7^—^:^'-iy^v> 

0 

B(Dio (fe§v^^^1i#:) (D^m.'^s\c^n^ziiLmmnRxixY^m\^x<7)ii.minm 

0 

[0078] fljIJ^agmCONTf^. ||2*t^^^— v^PST2^#I!]b. Sf^3fe'^^PL<D^ 

^m^2tmm^U3oot(Dmi^mi$'i^Q^mfci.tc^mx\ mm^U3oo(Dmm ( 

^5/:/SA9)o 

[0079] ii-e. :7;^— ;^;>?^.W-<y^i/^m5^70{i. ^7In5.^)|^S^;IjoV^-C. ^^316#^PL 

0 

i.Rxfmm^Q^^\^xn^^^ti^m.mtmmpmmt(D^m:mw^^Mib^::.ti)^x 

[0080] ^J^)fe^^PLi!?^^LQi!^in^b-r?i^^$tts#B^tfa!Ii-§fca?) K^^m 

■fr. ytmm^2t±m5oiAt(Dmi^mm^Q^mti\^xmmnmAR2^j^m.ir^o 
^(D^mx\ mmmmcoNTit. mm^^^pi^Rnmi^i^Q^^\^x^m^nYm\ 



wo 2005/081293 



24 



PCT/JP2005/002473 



0 

^(D{^LM"ejllI^^.S^^-fe:/i^400(Dt°://^^— /v§P470^#»]$-fr§o fl!iJ#^mc 

ONTf*. mSi^^-fe^f-400c7);^m«^m(-^-3V^-C. ^^3fe#?^PL(DS^fJ^^A 
Rl l^(;i*Dft§«3fe3feEL(DMS5>*^5^MH^M^^^^J:5 ■?:(^K3fe3feEL(DfiS^ 

[0082] ['>in5/h4^^-e<DT^-r^^h&t;««^ v^a^) ] 

^si-S24^«3tei-6fcJ?){;i.^l|g#:#fc|&««lo^tJ?^l|g#:iHlM«20{;iJ; 

PST(D_h®61i!. S^P(D^B^*^n■€^^^5{^|^Ci^$/cCCD-C. ^^3fe^^PL(D 

T(-IS#:LQSr^#b/ci|^^-e^;K^^-i^PST^XY;^fp]l;i#»ji-§r^;$s-e^§ 

— S24^^*K^-rS (>!.7"5/:/SA10) o 
[0083] -^rbT. ^^^3-yYmMLSlS2A(D^fb^fh\Z.n^^^^n%^\at. W^^—^ 
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0 

3oiA(Dz^mimir^mmticm-3\^ ^-c. um^^^pi^tmi^i^Qt^^L-ti^ 

o ^Tyy'SA2XmUP±C0—^(D^^ByhUi^{^^\^^X(D^Z:ff\HC0 
[0085] tiio, ^*S3te4't-»5fe:^^— v'3^STE(D:7;^— ;?;;^-i/^y>^^'^ti1^70^'K 

oTsmp^ffi<^Btf # (xY^pBrt-ecDz^imtf ^^mu mmpmmtmw-i^ 

o 

[0086] /^5b\ ±37tibfc|IW^||l:1i. S«P^ffi«#:LQ^^^^L-CJf^^$tv^^ffii:(D 

^mmm<Dmm^.mm'^^^ir^z^/}^h:^'T-i^52^mmir:5^ticx^xn 
[0087] m2mu^y'—i^psT2±(Dmm'i^Mir^mum^^M^mr\^fc^. mwm 



wo 2005/081293 26 PCT/JP2005/002473 

[0088] mW^MCONm, f+^aj;^^— iy3^STAiC#tbb/c||2K+^;^^— v'PST2(C 

±{zmm^Q^mm\^ti^^iyh'JikmxfYm\ir^^tx\ mmm^^mmtmtm^:^ 

^BBSbTfev (K9^^^) -e(D^^p (x«««;^^-^^PST) 

tt(Dmmp(Dm^mmm(D$Ym\^^t^ ^::r.^yh^mici.±t^(Dmm(Dmmp(D 
[0091] fe§v ^{^ , mi^i^Q(Dm^m^x<^x. mRP(7)mwWi^mi$^i^Q^^i^xtm\ir^ 

^xmrnpcDmi^tm^mm-r^t. mK.iii^m^^^pi.mwi^Qt^iff\^ 

xnm^ti^i».mi^mmpmm^-^B:^^^^t^mm\^^j:^o 

[0092] t^^Tl)^. $Ym\y^'T—iy3l^STAKi3\,^X'^::r.^yh^mX$YW\l^. ^(DfYWl'^^i^^ 

-:5V m^:^'T—iy3>sTExmm.p^^:^yh^mxmytir:6t^<Dm^p(Dm 

i^m^mM (MjE) ir:5^tX\ n¥Wi:^'T—i^3i^STAX(DnYm\^^^m^:^'T—iy 

3i^sTEx<DmyticR^^^^^t^^x^.^uP(Dmii.u^pjfM(DiiLmi^um:ir^ 
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[0093] :^mmMmK^^ ^T«. nYm:^'T—iy3>'STAXmUni^AR2'^Mm.ir 

[0094] ^llW^^t^*5(t^m^ig®EX}*:y-r>';^^— v?MS3feig®T^fc'9. ffilij 

[0095] ^bT. ;^llife?#^t;i*5V >-Cf* . $Ym:^'r—-y3>STA'x:$Ymi^tcmmP(Dm^m: 

^J^3fe^^PLA«#:LQ^i/M^T?l^^$tbfc^B^S^P|gB^^^i6:$-l5r§fc 

mm^^^^m^ifi^^o \^t,A^fi.fp'h. =^^imttmKP(r)Tmk^m-^'m^\^xx 

^)VY:^'T—-J^2^yy(—Yy^v—YWMXW^Wt^^hX^ z^/vh>«^7^— v?52^ 
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[0097] /^*D. ^mMMWJcm^xi~i. $m\^'T—zy3:^STA(DmUT94?^:yh^82n. 

tKXoxh.mmptmm'^—^pFMt<DiiLmm^^Mi!b^^tmx^^o 

[0098] t^^X\ _h5zE b/cl^ W^II(^*5V ^T^*. MiJ^t"— v^3>^STA(D:7;^— • 

J: 5 . 64 A— 64C {*^t^P^|^i$i-§X«^/V^- PH(D T f t ^ tbT 

^bT.^tm-fe^^i^64(Dtf^aIJ^m#J:b-C^^P(DB^M^MiE«r^f;lJ;^9. 

mmmmcoNm^um^^^pi^tmi^i^Qt^^i^x^m^ti^umtrnmpm 

;KP<^ffiM^ff-a!lb-C^P(D3aM^B^^tiiL. »3fe;^'7^-i/3^STET*K;KP 

0 

^^^AR2(D|^#:LQdS^P^c:^{S-r;t;^:$5|^C-efet^fi^^^3te^^PL^?^#:L 
Qi!^in-bTfl^^$;JxS#B^^;KP*®^<^{55:«'^t?-^^^$fl^ifT9^^;55T'^^o 

t^S7!)^K tmi\^T—iy3:ySTAXMm^tlfa^mmi^AR2'(Dmi^LQ:d^^m^P\^ 
mtirtit. v^3^STE-e?l^^$tL/c|gm^*^AR2(D|g#:LQ;e)SS;KP 

[0100] mx.\^. mw-mi^mm^mw-mmmm<Dm^(Dnh-^%fi:mr.^mi^x^ tfsij^^ 
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[0101] ^(Dm^. f-f-pJ^T"— ^>3>-STA-e^i^fc^W(Z)3£fJ^^BT^fc§7'f>^Llf^^ 

[0102] -^r-e. $iJ^SgCONT{* , #mir^-i^64(Dff-a'JI^*^-^^^V ^-C. »3fe:^7"— 

3^STE-e(DS;KPc7)ffi{ig^MlE-r^o 
[0103] mmUUCONTn. tfaO^^T"— i/3^^STAl^*5V ^2?g#:#^^ 

a«30^TJ?^2?g^IlIlt5l««40l;iJ;oT^^P_h(;i?S#:LQ^BSMbfci|^^T\# 

oTffS!li-§o Ml^. ^J1^^^gCONT^^. #m■fe>'i^64A— 64C-eff-S!lb:^c;!lPM 

[0104] ^v^-e, f^J^^^mcoNTf*, $Ym:^T—-ya>STA'x:$Ymi^tcmmP^^WVfc 

. «3fe;^^-^>3^^STE{;i^oV>T. mil^^«^^«10^t;?mi?S^IllJtX^«20 

f^J;o-CS«P±(-t-tf*LQ^iEgLfct^S-C\ #m-fe>^1^64A-64C^^oT. m 

[0105] tfSlJ;^^^— v^3>'STA-e#fi■fe^i^64A— 64C^'KoTffS'Jbfctfa!ll^:^:aSA, 
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[0106] r^-e. »3fe^7"— >3:/STE-eo#m■fe>'i^64<Dt^^ilJ^m;0^fe. S«P(D3ffM¥ 

'r^mwi:}£-^^'S^^^tfi:^o ^(Dm\mm-r^mwi}£\^. rn^U'mm^^^^^^^— 

T . v/3 ^STE-^^(DX»(D jfiM ^ffi^^ m-f-^^^ /55-e#§o 

■^(Z)i!^(D|g#:LQ;$5^;KP^-^{^-r;t?^#m-fe:^^i^64-etfPJb-C. W^T' 
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m t. «3t>^7^— v^3^sTE-e<DiR§®^AR2(D^^ (11$) t^^m^^m^i: 
[0108] :^mMnm{c^\^xi^mm'±(7)—m^immm^)mi^i^Q(Dmia:mi^ 
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